The role of electron transport in the defence response of the South African abalone, Haliotis midae.
In order to establish health management systems for farmed abalone, it is necessary to understand how the abalone immune system functions and responds to stimulation. Two electron transport system genes, cytochrome b and cytochrome c oxidase III, were found to be upregulated in a cDNA microarray experiment performed on haemocytes from immune-stimulated abalone (Arendze-Bailey, unpublished). The current study sought to elucidate the role of these genes, and thus the electron transport system, in the abalone immune response by specifically inhibiting cytochrome b with antimycin A and measuring haemocyte immune parameters in vivo. Antimycin A did not decrease haemocyte cell viability, but halved cellular ATP from 4 x 10(12) nM/cell to 2 x 10(12) nM/cell (p < 0.05, unpaired t-test). Inhibition of electron transport resulted in a 0.6 fold increase in cellular superoxide levels (p < 0.05, unpaired t-test), while phagocytosis dropped by nearly 50% (p < 0.05, ANOVA) and the ability of haemocytes to kill bacteria was also reduced. Since cytochrome b and cytochrome c oxidase III expression is upregulated in immune-stimulated abalone, and inhibition of electron transport resulted in a decreased immune response in vivo, we conclude that the abalone immune response is dependent on electron transport and that oxidative phosphorylation plays a role in the immune response following stimulation.